Purification and properties of glutamine synthetase from Hydrogenobacter thermophilus TK-6.
Hydrogenobacter thermophilus TK-6, a thermophilic and obligately chemoautotrophic bacterium, assimilates ammonium using glutamine synthetase (GS). GS was purified using three chromatography steps. The purified GS was found to belong to GS type I on the basis of its subunit composition and molecular weight. The Mg2+ -dependent activity of this GS significantly increased after incubation with phosphodiesterase, indicating that GS is subject to adenylyl/deadenylyl regulation, a posttranslational modification system reported mainly among enterobacteria. The degree of this posttranslational modification changed depending on growth phase, confirming that adenylyl/deadenylyl regulation functions in vivo. Interestingly, the Km for glutamate of H. thermophilus GS was significantly higher than those of other organisms, suggesting that GS activity is affected by intracellular glutamate concentration.